Objectives: Neuropathic pain (NeP) is a prevalent, disabling, multidimensional condition with significant morbidity; however, there appears to be a variable approach in the use of outcome measures in NeP trials. A search of systematic reviews of interventional randomized-controlled trials for NeP was undertaken to investigate the range and types of outcome measures used to determine treatment effects.
D efining "neuropathic pain (NeP)" has proved to be a challenge to health care, 1 primarily because of the lack of a "gold standard" test to confirm the presence of this pain state 2 and resultant variability in diagnostic classifications among both clinicians and researchers. The original International Association for the Study of Pain (IASP) definition of NeP, "pain initiated or caused by a primary lesion or dysfunction in the nervous system" 3 has been proposed to be replaced by NeuPSIG (IASP Special Interest Group on NeP) with the wording of "pain arising as a direct consequence of a lesion or disease affecting the somatosensory system.". 2 The rationale for this new definition is that "dysfunction," which in itself is a very vague term, is not able to differentiate between NeP and other pain states such as inflammatory pain 4 and musculoskeletal pain. 5 For chronic pain conditions, the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials (IMMPACT) has recommended the use of 6 core outcome domains in clinical trials: pain; physical functioning; emotional functioning; participant rating of improvement and satisfaction with treatment; symptoms and adverse events; and participant disposition. 6 Importantly, it has been found that due to the range and variability of outcome assessments used in pain intervention studies, decisions on comparative effectiveness for available treatments remains problematic. 6 Thus, to measure the efficacy and effectiveness in clinical trials of chronic pain, a set of core outcome measures for each domain has also been recommended. 7 In addition, outcome measures are also recommended for the use for specific chronic pain conditions such as osteoarthritis, 8 low back pain, 9, 10 and NeP. 5, 11 Both the European Federation of Neurological Societies (EFNS) 5 and the Neuropathic Pain Special Interest Group (NeuPSIG) 11 have evaluated the existing evidence for methods of NeP assessment, and formulated guidelines for assessing and managing patients. For NeP intensity, usage of 1-dimensional pain scales (eg, Visual Analogue Scale [VAS] and pain relief scales) were highly recommended over the use of nonspecific multidimensional scales (eg, McGill Pain Questionnaire [MPQ]). 5 It has also been previously stated that rating of severity and unpleasantness of pain should be done separately. 5, 12 As these chronic conditions are multidimensional, both EFNS and NeuPSIG guidelines have recommended that, in conjunction to pain, Quality of Life (mood, sleep, anxiety, and depression) and functional capacity (physical, cognitive, emotional, and social) should also be assessed as secondary outcome measures. 5, 11 Despite the extensive research based on NeP, and the availability of IMMPACT guidelines for chronic pain assessment and EFNS and NeuPSIG guidelines for NeP assessment, to the best of our knowledge, outcomes used in NeP trials have not been previously investigated. Thus, the objective of this review was to review reviews of interventional randomised control trails (RCT) for NeP systematically to investigate the range and types of outcome measures used to determine treatment effect.
METHODS

Eligibility Criteria
Selection criteria for this review included systematic review designs of interventional RCTs in the symptomatic management of NeP conditions, as defined by the Clinical Resource Efficiency Support Team. 13 Systematic reviews of both acute (< 3 mo duration) and chronic pain conditions (Z3 mo duration) 14 were included. Narrative reviews or systematic reviews of non-RCTs were not included. Systematic reviews were restricted to those published in English.
Information Sources
The following electronic databases were searched: Ovid Medline, CINAHL, The Cochrane central register of controlled trials, AMED, and Web of Science (WOS) (from database inception to January 31, 2012). The search strategy for Ovid Medline is detailed in Table 1 ; this search strategy was amended for other databases. Reference lists of included systematic reviews were not searched for further systematic reviews.
Study Selection
Two reviewers (P.M. and L.C.) independently selected articles for potential eligibility at title and abstract stages. Full-text articles of all potentially eligible abstracts were retrieved for application of the eligibility criteria. To determine the usability of Treede's Guidelines for reporting NeP, all recently published (2008 onwards) systematic reviews were graded for the level of certainty for the presence of NeP 2 independently by 2 reviewers (P.M. and L.C.). The grading system is detailed in Table 2 .
Data Collection Process and Data Items
The following data were collected and tabulated from each of the included systematic reviews: study reference, objectives, population, number of RCTs, intervention type, primary and secondary outcome measures, and results. Data extraction was carried out independently by 2 reviewers (P.M. and S.W.) using standardized forms, with consensus meetings and opinions from other reviewers (L.C. and P.H.) to resolve any disagreements.
Risk of Bias in Individual Reviews
The Preferred Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) 15 was independently used by 2 reviewers (P.M. and L.C.) to appraise the included reviews critically. The PRISMA had been used previously in other systematic reviews of systematic reviews to appraise the quality of systematic reviews. 16 Disagreements regarding the inclusion of individual reviews and PRISMA scoring were resolved by discussion with reviewers (P.H. and D.B.). Reviewers were not blind to the journal affiliation or authors of the systematic reviews. Reviews were not excluded on the basis of their PRISMA scores.
Summary Measures and Data Synthesis
Summary measures (mean difference, weighted mean difference, relative risk ratio, and odds ratio) were extracted for each outcome measure for each systematic review. Outcome measures used by each systematic review were grouped under the 4 recommended core chronic pain outcome domains: pain intensity, physical functioning, emotional functioning, and participant's rating of overall improvement (assessed by the Patient Global Impression of Change scale). 7 Each domain was further subgrouped based on the summary measure used in the review and the amount of change determined to be clinically relevant. Figure 1 summarizes the study selection process. The search strategy resulted in 498 systematic reviews. After accounting for duplicate removal, title screening, abstract screening, and assessment of eligibility of full-text articles, 61 systematic reviews were identified and retrieved for fulltext review. Pain with a distinct neuroanatomically plausible distribution* 2
RESULTS
Study Selection
A history suggestive of a relevant lesion or disease affecting the peripheral or central somatosensory systemw 3
Demonstration of the distinct neuroanatomically plausible distribution by at least 1 confirmatory testz 4
Demonstration of the relevant lesion or disease by at least 1 confirmatory testy *A region corresponding to a peripheral innervation territory or to the topographic representation of a body part in the CNS.
wThe suspected lesion or disease is reported to be associated with pain, including a temporal relationship typical for the condition.
zAs part of the neurological examination, these tests confirm the presence of negative or positive neurological signs concordant with the distribution of pain. Clinical sensory examination may be supplemented by laboratory and objective tests to uncover subclinical abnormalities.
yAs part of the neurological examination, these tests confirm the diagnosis of the suspected lesion/disease. These confirmatory tests depend on which lesion/disease is causing NeP.
Grading of definite NeP indicates all (1 to 4); possible NeP, 1 and 2, without confirmatory evidence from 3 or 4; probable NeP, 1 and 2, plus either 3 or 4.
CNS indicates central nervous system; NeP, neuropathic pain.
Common reasons for exclusion (n = 15) were: 8 reviews were based on non-RCTs; in 5 reviews, it was not clearly evident whether patients had sensory involvement, that is, the presence of pain; 1 review was excluded as it primarily included pain immediately after surgery; and 1 review was excluded as its focus was on disease-modifying therapy not symptomatic pain therapy. A total of 46 reviews remained after exclusion.
Characteristics of Included Reviews
Details of all 46 eligible reviews are given in Table, Supplemental Digital Content 1, http://links.lww.com/CJP/ A108. Systematic reviews fulfilled all selection criteria and presented data on various underlying neuropathic conditions.
Half, that is, 57% (26/46), of the systematic reviews included the following study populations: diabetic neuropathy, 17-21 postherpetic neuralgia, [53] [54] [55] [56] trigeminal neuralgia, [58] [59] [60] [61] [62] or mixed NeP where all the covered conditions were well tabulated. [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] The systematic reviews based on mixed NeP populations were only included if a subgroup analysis of the underlying conditions was performed.
Half of the remaining reviews (10/20) were heterogeneous studies that included NeP of any etiology. [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] There were 4 more reviews based on different conditions: herpes zoster, 35 painful HIV-associated sensory neuropathy, 52 entrapment neuropathy, 34 and traumatic spinal cord injury and central NeP. 57 Grading System for the Presence of NeP As Treede's guidelines for reporting NeP were published in 2008, only recently published systematic reviews (after 2008) were graded for the presence of a clear statement criterion for the diagnosis of NeP. 2 Of those 18 systematic reviews, we could identify only 3 that met the criteria for definite, 17 probable, 29 or possible 32 NeP (Table 2 ). The rest of the reviews (15/18) did not provide sufficient or clear information for a NeP grade (Table, Supplemental Digital Content 1, http://links.lww.com/CJP/A108) to be given; we were therefore unable to classify those reviews under any designated NeP category.
It has been observed that pain and other neurological symptoms because of peripheral or central nervous system disease or injury present in very similar ways, and this observation has led to a group designation for NeP. 3 However, the study population for the current systematic review covered within the included reviews all the common conditions associated with NeP (Clinical Resource Efficiency Support Team, 2008). 13 Critical Appraisal of Included Reviews PRISMA scoring for the reviews are detailed in Table 3 : 28 of the 46 reviews achieved 20 to 27 points on the PRISMA, 14 scored 10 to 19 points, and 4 scored r9 points. Higher scores reflect higher internal validity of the systematic review. 15 
Outcome Measures
Pain Intensity
Changes in levels of pain intensity were used as the primary outcome measure in 40 of the 46 (87%) included systematic reviews ( 
Physical Functioning
Only 7 of the 46 (15%) included systematic reviews used a functional outcome measure as a primary or secondary outcome measure ( 
Emotional Functioning
Of the 46 (ie, 22%) systematic reviews, 10 assessed the emotional domain. 17, 34, 41, 44, [46] [47] [48] 50, 53, 62 A range of measures were used including scales for Quality of Life to evaluate depression, anxiety, and sleep, as part of the Health Survey (SF-36), SF-12, and SF-MCQ.
Participant's Rating of Overall Improvement
The Patient Global Impression of Change score was used in 15/46 (33%) systematic reviews. The outcome was described by the number of patients with a "moderate," "good," or "notable" improvement in their global response to treatment, or "at least moderate pain relief" on a suitable categorical scale.
Subgrouping these reviews on the basis of summary measures adopted demonstrated that 16/46 (35%) reviews used different forms of means to describe their treatment effects, including mean difference, weighted mean difference, and standardized mean difference at 95% of confidence interval levels, relative risk ratio, and OR were alternatively used to summarize the results; of the 33 (26 and 7) systematic reviews that adopted RR or OR (respectively), 16 (14 and 2) reviews could be simply categorized into a dichotomous response of yes/no (ie, 50% pain relief or not). Six systematic reviews described their results narratively, and 13 reviews also calculated the Number Needed to Treat.
DISCUSSION
To the best of our knowledge, this is the first systematic review to investigate the usage of various pain and functional outcome measures in intervention trials of NeP conditions. The most interesting finding from the current review is that, although the majority of the reviews scored highly on the PRISMA scale for internal validity, their focus in outcome measures were almost exclusively on pain intensity and not within other domains, recommended by IMMPACT, 7 EFNS, 5,63-65 and NeuPSIG. 11 Thus, the findings from the current review were in contrast with other areas of pain management, where the aim is more commonly focused on reduction of disability (eg, inactivity) and enabling the person to achieve independence. 66 Changes in level or intensity of pain was the most commonly used primary endpoint in NeP trials, with the majority of studies using either the VAS and/or the NRS pain measurement scales. This particular finding was in accordance with NeuPSIG guidelines in which VAS and NRS are highly recommended to assess intensity of pain and treatment effect. 11 Despite our expectations for the usage of multidimensional pain scales, our results showed that 1-dimensional measurements of pain were used in 40/46 systematic reviews. An international, informally organized network aimed at improving Outcome Measurement in Rheumatology 8 recommended a core set of 4 domains (pain, physical function, patient global assessment and, for studies of at least 1 y: joint imaging) for outcome assessment, for future clinical trials of hip, knee, and hand osteoarthritis. However, a recent systematic review of chronic musculoskeletal pain outcomes, 67 reported that over half (54%) of all pain outcome measures were based on unidimensional measures such as VAS. In contrast, only 16% used multidimensional scales (eg, MPQ) and 27% were multi-item scales that measured 1 dimension of pain (eg, Neck Disability Index). The results of the current review demonstrate that the use of single-item pain measures as the primary outcome measure is a common finding in majority of chronic pain studies. There may be a number of reasons behind this finding, such as: the time required for the assessment of other related domains (ie, physical functioning, emotional impact, and global improvement), the patient burden associated with lengthy assessment procedures, or alternatively because research is focused exclusively on pain intensity. 67 In addition, for the recently published systematic reviews, we determined the level of certainty for the presence of NeP in accordance with Treede's grading system. 2 There was little consistency across recent reviews with respect to Treede's guidelines for reporting NeP. Given that these criteria were published relatively recently (in 2008), the reviews published in or before 2008 were not evaluated for this property. However, even for these recently published systematic reviews, only a small number of studies followed the specified assessment and diagnostic criteria (Table, Supplemental Digital Content 1, http://links.lww.com/CJP/A108). The majority of studies provided insufficient/unclear information about diagnosis, and therefore according to this grading system, if a patient's inclusion criterion does not fulfill the criteria for any of the 3 grading levels, then the study population is classified as unlikely to have an NeP condition. According to the IASP revised definition of NeP, it is a clinical description (and not a diagnosis) and there is a requirement for a lesion of the nervous system to be present, as a precursor to the pain state. 14 However, others state that when no lesion can be demonstrated, the limits of the current diagnostic technology do not always allow the possibility of NeP to be excluded. 68 Thus, it can be argued that there is a need to adopt and utilize validated criteria to define and grade NeP in research, as well as clinical practice.
To determine clinically important differences in pain intensity, IMMPACT also proposed criteria to determine the patient's evaluation of change. It has been suggested that a raw score change of approximately 1 point represents 15% to 20% change and signifies "less important change" in the pain scores. Changes of approximately 2 points, that is, 30% to 36% change represent "much better," "much improved," or "meaningful" decrease in chronic pain.
Finally, a decrease of Z4 points denoting Z50% change appears to represent a "very much improved," "treatment success," or "satisfactory improvement" of pain. 7 Because of the ease of administration, it has become a "gold standard" of outcome in chronic pain research. 69 It is noteworthy that of the 40 reviews that used pain as the primary outcome measure, only 23 followed the benchmarks provided by IMMPACT. Nine reviews selected Z50% pain relief, as their primary outcome variable, whereas the other 8 employed pain intensity reduction of Z30% to 50%.
Pain has always been considered a risk factor for as well as a cause of disability. 70 It has also been shown that functional losses and mood disturbances are directly related to an increased severity of peripheral NeP. 71 Moreover, it is not only activities of daily living that are affected by this multidisabling condition, but also the individual's work potential, raising the economic burden both at individual and society level. 72 Beyond this, the relationship between pain and functional limitation is varied and moderated by a number of factors, including psychological and social issues, and level of emotional support. 69 Our results emphasize that multidimensional pain scales and measures of functional and emotional responses to pain are needed to evaluate response to pain interventions better, and also to allow better modeling of the factors that mediate and moderate such relationships. Multidimensional measures would also help to better evaluate how and why patients fail to respond to specific interventions and also potentially allow targeting of the key factors that are driving the patient's response to the intervention.
Strengths and Limitations
A number of strengths and limitations in this review should be acknowledged. First, it is acknowledged that "Neuropathic Pain conditions" is an umbrella term that covers a number of different conditions such as diabetic neuropathy, trigeminal neuralgia, and postherpetic neuralgia. 13 For the search strategy, MESH terms/key words indexed for neuropathy, neuralgia, and neurodynia were used to be as inclusive as possible. It is acknowledged that each health condition could have been separately searched and potentially this may have lessened the chances of missing systematic reviews. However, it is anticipated that these reviews would have been identified during the hand search process.
Second, as this was a systematic review of systematic reviews, the emphasis was at the review level, rather than investigating individual RCTs. Each systematic review included numerous RCTs, for example, Hauser et al 27 reviewed 142 RCTs. Each systematic review detailed (usually in table format) each outcome measure used in the included RCTs. However, it is possible that not all outcome measures used in the RCTs were fully described. Another possible reason for the usage of pain outcome measure in isolation may be that many included studies were apparently industry-driven, and therefore aimed at approval or registration, or new indication for a drug, rather than investigating the full profile of the effects.
Third, we rated the recently published reviews for the presence of NeP based on an internationally recommended grading criteria 2 and found that the majority of reviews simply stated the condition, without clear or sufficient information regarding the likelihood of NeP being present. The remainder of the studies (published before 2008) were not assessed as these could not be expected to meet the same criteria. As the main aim of this systematic review was to investigate the range and type of outcome measures used in (RCTs) of NeP, it can be argued that the presence/absence of an NeP grading system does not affect the quality or types of outcome measures employed. Thus, systematic reviews were not excluded based on these criteria.
Finally, internationally recommended systematic review reporting guidelines (PRISMA) were followed for scoring the internal validity or methodological reporting of included reviews. Other methodological quality checklists of systematic reviews are also available including: Critical Appraisal Skills Program of systematic reviews, 73 Aggressive Research Intelligence Facility, 74 and Assessment of Multiple Systematic Reviews. 16 However, instances of poor reporting of key information published in systematic reviews have been identified as an issue, which diminishes their value to clinicians and researchers. 15 As the PRISMA checklist has already been used to check out the methodological quality of the Cochrane review, 75 to report the methodological quality its use was preferred.
CONCLUSIONS
We have presented extensive data that demonstrate that measures of pain are predominantly used in trials of NeP conditions and highlight the scant usage of physical functional outcome measures. As NeP is a multidisabling condition with significant associated morbidity, usage of physical and emotional functional measures along with severity of pain as core outcomes is a key recommendation for future research in NeP intervention studies.
Our analysis also showed that in recently published reviews, there is a lack of standardization of diagnostic criteria in NeP trials. As appropriate diagnosis followed by the earliest appropriate management remains the primary target to minimize the risks for comorbidities and disabilities, this issue needs to be considered for future research and guidelines development.
